VREF 



4. 



1 /21 



P1.0 PI .7 




40,42 



Fig. 1 



2/21 



ADCDATAL SFR 



16D 



D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


ADCDATAH SFR 


CH3 


CH2 


CHI 


CHO 


Dll 


D10 


D9 


D8 



16E 



Channel I.D. 



ADCCON2 SFR 



16F 



ADC1 


DMA 


CCONV 


SCONV 


CS3 


CS2 


CS1 


CSO 



Interrupt 
Starts DMA 



Continuous conversion 



Single conversion 



Fig. 2 



CS3 CS2 CS1 


CSO 


Select Channel 


0 0 


0 


0 


P1.0 


0 0 


0 


1 


Pl.l 


0 0 


1 


0 


PI .2 


0 0 


1 


1 


PI .3 


0 1 


0 


0 


PI .4 


0 1 


0 


1 


PI .5 


0 1 


1 


0 


PI .6 


0 1 


1 


1 


PI .7 


1 0 


0 


0 


Temp Sensor 



Fig. 3 





3/21 



Address 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


Description 


402000H 


0 


0 


0 


1 










Convert ADC Ch #1 


402001 H 




















402002H 


0 


0 


1 


0 










Convert ADC Ch #2 


402003H 




















402004H 


0 


1 


0 


1 










Convert ADC Ch#5 


402005H 




















402006H 


0 


0 


1 


1 










Convert ADC Ch #3 


402007H 




















402008H 


1 


0 


0 


0 










Convert Temp Sensor 


402009H 




















40200AH 


1 


1 


1 


1 










Stop DMA 



Fig. 4 



Busy 
ADCDATAL 
ADCDATAH 
WRADC 



SFR Channel 



DMA Channel 1 



DMA Channel 2 



00 



00 



8D 



01 



FE 



00 



12 



26 



WR Writing DMA channel! results to Ext memory 



RD 



61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 

time, xle-6 Seconds 



Fig. 5 



9 



4/21 




Busy 
ADCDATAL 
ADCDATAH 
WRADC 
ALE 
WR 

RD 
PO 
P2 

DMAJD 
DMA_SAVE 
DMA_CLK 
DMAP 
DMAH 
DMAL 



I 

3 



I 



12 



20 



02 




40I 20 140 



FE 




20 





I- 


1 


h 



04 Y50X 26 



40 



20 



40 



20 



00 



01 




71 71.5 72 72.5 73 73.5 74 

time, xle-6 Seconds 



02 X03) 

74.5 75 



04 



75.5 76 



Fig. 6 




5/21 



Address 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 


Description 


402000H 


0 


0 


0 


1 


D12 


Dll 


D10 


D9 


ADC Ch #1 High Byte 


402001 H 


D8 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


ADC Ch #1 Low Byte 


402002H 


0 


0 


1 


0 


D12 


Dll 


D10 


D9 


ADC Ch #2 High Byte 


402003H 


D8 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


ADC Ch #2 Low Byte 


402004H 


0 


1 


0 


1 


D12 


Dll 


D10 


D9 


ADC Ch #5 High Byte 


402005H 


D8 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


ADC Ch #5 Low Byte 


402006H 


0 


0 


1 


1 


D12 


Dll 


D10 


D9 


ADC Ch #3 High Byte 


402007H 


D8 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


ADC Ch #3 Low Byte 


402008H 


1 


0 


0 


0 










Convert Temp Sensor 


402009H 




















40200AH 


1 


1 


1 


1 










Stop DMA 



Fig. 7 



6/21 



Q<7:0> 
RB 



CLK 
IN<0> 



IN<7:0> 
RD 

LD 

QT<7:0> 



QT<0> 



_Q_ 



RB 
D Q 



>CLK QB|0-l 

IN QT 
LD RD 



QT<1> 



QT<0> 



IN<1> 



I 



RB 
D Q 



>CLK QBlo- 1 

IN QT 
LD RD 



QT<1> 



IN<2> 



Fig. 8 



QT<2> 



RB 
D Q 



>CLK QBlo- 1 

IN QT 
LD RD 



QT<2> 



8-bit mux 



MICRO_D<7:0> 

SEL_D | 
MICRO_LD 
DMA LD 



Dl<7:0> 

Q<7:0> 
D2<7:0> 



1 -bit mux 



Dl 


Q 


D2 





SEL WR 



CLK 
LD 



RB I 

8-bit 
DMA Reg ^ 



IN<7.0> 



RB 
Q<7:0> 



> QT<7:0> 
LD RD 



MICRO RD 



8-bit Latch 



30 



D<7:0> Q 
WR 



DMA SAVE 



MICRO QT 



Fig. 9 



7/21 



P0<7:6> 



4-bit Latch 



34 



P3<7> 




4-bit mux ^ 



36 



Dl<3:0> 



ADCCON2<3:0> 



Q<3:0> 



D2<3:0> 



SEL D 




Fig. 10 



PortO 

8051 Micro 
ALE 



Port2 
WR 
RD 



L_T\ 373 
— a Latch q 

^ g 



j40 



g 

d 373 q 
Latch 



A1 



5\ 



> 

^> A8- 



D0-D7 

Ex Memory 
A0-A7 



A16-A23 



A8-A15 

1= 
OE 



Fig.ll 




8/21 




Port 



A0-A7 



Port 2 



ALE 




A16-A23 



WR 



Latch Address 



X 
X 



D0-D7 



A8-A15 



Fig. 12 



X 
X 



Port 



Port 2 



ALE 



X 



A0-A7 



A16-A23 



RD 



Latch Address 



x 



A8-A15 



"^- ^ Data ln~^ >- 

3d 



Fig. 13 



9/21 



Emulator GUI 



Microcontroller 
Emulator 



Emulating 
System 



Emulation 
Pod 




Fig.14 

(PRIOR ART) 



Customer's 
Target Board 



Emulator GUI 




Customer's 
Target Board 



Fig. 15 




10/21 



External 
User > 
Mode ^ 
Interface 

Internal 
User 
Mode 
Interface 




NB User Does Not 
see Internal Emulation 
Memory 

-F900 



ADuC812 



11^- 



During Emulation Requests 
The internal Emulation 
Memory is Activated 

/ 

t-F900 



8K 



Emulator GUI 



1FFF 




0000 



nnnnfannnnnn 



ADuC812 



uuuuuuuuuuu 



f- — ^ULTLr 




Fig. 16(a) 



Fig. 16(b) 



130 



y v v I 



Interupt 
Request 



Next 
Program 
Address 



126 



^7 



122 



140 



142 

EA Step Break 
Pin single points 



III 



Ennulation 
Request 



.132 ^ 120 



124 



Program 
Address 
Controller 




2KB Boot 
EEPROM 


r 


8KB Code 

Flash 
EEPROM 



Fig. 17 




11/21 



I I I I 



Interrupt 
Request 



Next 
Program 
Address 



Program 
Address 
Controller 



Program 
Memory 

152-^ 1 



EMU2 




150 



EA Step Break 
Pin single points 



Emulation 
Request 



132 



2KB Boot 
EEPROM 



8KB Code 

Flash 
EEPROM 



164 



ALU 



r 



156 



EMU REG 



Fig. 18 




12/21 



m 



o 
o 

Q 



O ^ 



CO 

CO CO 



P y o 

Q 







.i) — 


' 1 ^ -.-^ 


2K 





45 c 

■D O 

<d E a> 

fV LLI 



s. / ' 



nnnnnnn nnnn 



CM 

CO 
O 

Q 
< 



uuuuuuuuuuu 




pnnnnnnnnnn 

CM 



aO 
O 

< 



uuuuuuuuuuu 




o 
o 

a> 



O 



o 



o 



© o 



c 



<D 

CO 



8 

O 











* ' r J — I v ' 


I 1 




\ OO f 


1 








nnnnnnnnnnrt 

CM 




UUUUUUUUUUU 



D 
o 

d) 



c 
o 

o 

C 

— O- 



c 

o 

o 

3 



o 
o 
© 

CL 
CO 

D 

CD 
c 

CO 



C 

o 

Q_ 

D 

<D 
& 

CO 



J* 
D 

CD 

c 

II 

°i 

CO < 




CN 



45 c 

CO = 

ffi E 
q: 



i= O O 



* 

O u_ 
O u- 


0000 


Jift 


0) - 


x * k - : 
" ' ^ . ' ' 



CD 

CD ^ 



nnnnnnnnnnn 



CM 
5 



c y CO 



5 



uuuuuuuuuuu 



(D 

8<<<° 



0 

fl O CM CO 
-q CM CM CM CM 

< O O O O 




0 
CO 

CD 



O 

o 

ZD 



CO I - -< 1 



nnnnnnnnnnn 



CN 

O 

Q 
< 



uuuuuuuuuuu 



EAOUT 




R/W 


EAIN 


o 




ESS 


o 


R/W 


EES 


w 


R/W 


LU 
LU 




R/W 




O 


R/W 


CLKD 


O 


R/W 




o 


R/W 



14/21 



208 




Fig. 23 



15/21 




+2V 



r 



"l"=Vcc 
"0"=0V 



■12V 



Fig. 24(b) 



Vcc 



Fig. 24(c) 





16/21 



( 



240 



Charge Pump 



High Voltage Switch 



CO 

a 

o 
O 
> 



2KB Bootstrap 



8KB Code 
Memory 
Array 



XDec 



o 
E 

0 



O 
Q 



to 

a 

o 
O 

> 



/ 



Y mux 



Sense Amplifiers 



258 



Fig. 25 



17/21 




(D 

CO 

Q_ 

D) 
O 

CL 
CO 

=) 
o 

CO 



O) 
O 



o 
o 

CD 



CD 



CO 

Q_ 

© 
co 

D 



C/3 

E 



C\l 



CN 



CO O 

P o 

uj CD 




18/21 



t 



BO 



Bl 




V 



SFR 



Fig. 28 



Data Bus 



Analogue 
Circuits 

DAC 
ADC 



10.5 KB 
EEPROM 



Data 

Processing 
Core 



256 B RAM 

Fig. 29 



20/21 



Galvanic Isolation 




COMMS 



TARGET 



103 




DATA PROCESSOR 



Fig. 31 



21 /21 




f o 




[ o 


< 




< 


Q 




Q 






.Q 


CM 




CNI 










4UO-JOUU!! ||q 9 l 



4UO-J0UUH ;iq 9L 




o 

Q_ 

o 



00 
x 



CsJ 
CO 










0 




0 






wo 


Watc 
Tinr 




R-C 



